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 The prevalence of abdominal tuberculosis seems 
to be rising, particularly due to increasing prevalence 
of HIV infection1. The diagnosis of abdominal 
tuberculosis can often be difficult, in view of its protean 
manifestations and mimickery of other diseases. 
The clinical features of abdominal tuberculosis are 
vague. The investigations involved in its diagnosis are 
expensive and time consuming like CT scan of abdomen, 
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Background & objectives: There is an increasing incidence of abdominal tuberculosis with the advent of 
HIV infection. This study was aimed at determining the pattern of presentation of abdominal tuberculosis 
on ultrasonography (USG) in HIV positive patients. 
Methods: This retrospective study was carried at the ART Centre, Sir Sunderlal Hospital, Banaras Hindu 
University, Varanasi, between March 2005 to July 2007. HIV positive patients (n=2453) with prolonged 
fever, abdominal pain/distension, altered bowel habits and diarrhoea underwent ultrasonography for 
tuberculosis of abdomen. The different ultrasonological findings in abdominal tuberculosis were noted. 
CD4 counts of these patients were also recorded.
Results: Of the total 2453 patients, 244 showed findings suggestive of abdominal tuberculosis. 
Lymphadenopathy with predominantly hypoechoic/necrotic echotexture was seen in 158/244 (64.8%) 
patients. Splenomegaly was seen in 68 patients with 61 of them (89.7%) showing multiple hypoechoic 
lesions in the parenchyma. 53 of 244 (21.7%) showed extensive abdominal involvement. Liver enlargement 
was seen as a part of extensive abdominal involvement. A total of 203 patients completed antitubercular 
treatment, of which 198 (97.5%) showed resolution of lesions in USG. CD4 counts in patients with extensive 
abdominal involvement were lowest compared to CD4 count in patients with others USG findings.
Interpretation & conclusion: Ultrasonological findings like lymphadenopathy (≥1.5 cm) with hypoechoeic/
necrotic echotexture, hypoechoic splenic lesions and extensive abdominal involvement in HIV infected 
patients may be suggestive of abdominal tuberculosis. 
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laparotomy and others. However, ultrasonography 
(USG) is an affordable, non invasive and widely 
available modality which can be of help in diagnosis 
of abdominal tuberculosis2. We undertook this study 
to determine the patterns of clinical presentation of 
abdominal tuberculosis on ultrasonograpy in patients 
positive for HIV and also to see its association with 
CD4 counts. 
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Material & Methods
 This retrospective study was done at Antiretroviral 
Therapy (ART) Centre, Sir Sundarlal Hospital, Banaras 
Hindu University, Varanasi, Uttar Pradesh. It was 
approved by the Ethics committee of the Institute. A 
total of 2453 HIV infected patients aged >15 yr were 
registered for antiretroviral therapy at the ART Centre 
between March 2005 to July 2007. Detailed clinical 
examination with World Health Organization (WHO) 
staging3, routine biochemical tests, and chest X-ray 
were performed in all patients. Symptomatic patients 
were investigated for opportunistic infections and 
treated accordingly. Patients with persistent fever of 
more than 15 days with abdominal pain or distension, 
or altered bowel habit or diarrhoea which could not be 
attributed to any other cause underwent ultrasonography 
of abdomen (Fig.). The following features on USG 
were considered suggestive of abdominal tuberculosis 
as obtained from other studies in HIV patients4-6.
Enlarged lymph nodes predominantly hypoechoic/1. 
necrotic. Size of lymph nodes greater than 15 mm 
was considered tubercular5. Hypoechoic nodes 
means that hilar echogenicity of the nodes are lost. 
Visceral involvement may be seen as organomegaly 2. 
or as multiple small abscesses/hypoechoic lesions 
in the organs. 
Bowel wall thickening (especially in the ileo-3. 
cecal junction), peritoneal nodules, mesenteric 
thickening or ascites.
Presence of more than one of the above findings was 4. 
considered as extensive abdominal involvement.
 Clinical records of patients with these 
ultrasonographic findings suggestive of abdominal 
tuberculosis were reviewed. Apart from the details of 
the findings obtained on ultrasonography, demographic 
variables, clinical details, and CD4 counts were 
recorded. Ascitic fluid cytology and USG guided 
fine needle aspiration of the lymph nodes were 
performed, where possible. All these patients were 
started on antitubercular therapy for a duration of 9 
months comprising four drugs (rifampicin, isoniazid, 
pyrazinamide, and ethambutol) for 3 months and 3 
drugs for 6 months. 
 Antiretroviral therapy was initiated 2 wk to 2 
months after start of antitubercular therapy as per 
guidelines of the National AIDS Control Organization 
(NACO)7. Clinical responses were monitored monthly. 
Subsidence of presenting complaints of fever, 
abdominal pain, distension, altered bowel habits at 
the end of antitubercular regimen was considered as 
clinical improvement. Ultrasonography was repeated 
at the end of antitubercular therapy and compared with 
the prior findings to assess improvement. Resolution 
of adenopathy, hypoechoic lesions in spleen and liver, 
bowel wall thickening and ascites was considered as 
ultrasonographic improvement. CD4 counts in patients 
with these ultrasonographic findings were recorded. 
 Data were analyzed using SPSS (version 16, USA). 
Frequencies of ultrasonography findings in abdominal 
tuberculosis were noted along with their CD4 counts 
(mean ± SD). The USG findings were also categorized 
in non-overlapping groups and One way ANOVA was 
applied to see relation with CD4 counts. 
Results
 Out of 2453 patients 244 (9.9%) showed 
features suggestive of abdominal tuberculosis on 
ultrasonography. Of these, 21 (8.6%) had pulmonary 
tuberculosis. 196 (80.5%) were males and the mean 
Fig. Deposition of subjects in a study of ultrasonography in 
abdominal tuberculosis in HIV patients.
age was 33.3 ± 3.6 yr. Fever was the most common 
symptom in 170 (70%) subjects followed by weight 
loss seen in 74 (30.3%). Diarrhoea was seen in 66 
(27%) and altered bowel habits in 42 (17%) subjects. 
Abdominal pain and distension was seen in 56 (23%) 
and 17 (7%) patients respectively. 
 Enlarged lymph nodes (mean diameter 22.5±6.45 
mm) was found in 158 (64.8%) of the patients. 
Mesentric and retroperitoneal lymphnodes were most 
commonly involved. Lymph nodes showed hypoechoic 
echotexture, with loss of central hilar echogenicity in 
76 of 158 (48.1%) patients with lymphadenopathy. 
Twenty one (13.2%) showed necrosis. In 27(17.08%) 
cases, multiple enlarged lymph nodes formed a 
large conglomerate mass. USG guided lymph node 
fine needle aspiration cytology was performed in 15 
subjects revealed caseating granulomas. 
 Splenomegaly was found in 68 (27.86%) patients. 
Sixty one (89.7%) of these patients showed numerous 
hypoechoic lesions spread throughout the splenic 
parenchyma and 7 (20.30%) showed area of necrosis.
 Extensive abdominal involvement was seen in 53 
(21.7%). Hepatomegaly seen in 49 (20.08%) patients, 
was found only as a part of extensive abdominal 
involvement. Of these 49 patients, 27 (55.2%) 
showed hypoechoic lesions, there was no change in 
echogenicity in 13 (26.5%) and increased echogenicity 
was seen in 9 (18.3%) patients. Multiple hypoechoeic 
lesions were seen in other viscera like kidney in 3 
patients, adrenal gland, and urinary bladder in one 
patient each.
 Small intestinal wall thickening was seen in 15 
(6.1%) patients showing uniform thickening mostly 
in the ileoceacal region. Mild to moderate ascites was 
found only in 7 (2.9%) subjects (Table). Ascitic fluid 
examination in these patients revealed an exudative fluid. 
Chest X-ray in patients with pulmonary tuberculosis 
showed military mottling in 14 patients; 4 patients had 
pleural effusion and in 3 bilateral pulmonary infiltrates 
were seen. Mean CD4 counts were 88.2 ± 36.4/µl in 
these patients with abdominal tuberculosis. 
 The non-overlapping USG findings in 244 
patients and their respective CD4 counts showed 
lymphadenopathy in 147 (60.24%) with mean CD4 
of 98.8 ± 54.0/µl, splenomegaly in 32 (13.11%) with 
mean CD4 of 87.5 ± 48.9/µl, bowel wall thickening in 
7 (2.9%) with mean CD4 of 94.6 ± 88.6/µl, ascites in 5 
(2.07%) with mean CD4 of 96.8 ± 51.4/µl and extensive 
abdominal involvement in 53 (21.7%) with mean CD4 of 
75.7 ± 62.7/µl. Patients with only lymphadenopathy had 
significantly higher (P<0.05) CD4 counts as compared 
to those with extensive abdominal involvement. 
 Of the 244 patients, 34 were lost to follow up 
(not attended antiretroviral therapy for consecutive 3 
months) and 7 expired. USG evaluation was done in 
the remaining 203 subjects at the end of 9 months of 
antitubercular regimen. Resolution of lesions was seen 
in 198 (97.5%) patients and 5 (2.5%) subjects showed 
residual changes (Fig.). Clinical improvement was 
observed in all the 203 patients. 
Discussion
 Abdominal tuberculosis was seen to affect young 
males in this study which was similar to other studies8. 
Clinical symptoms were vague and resembled other 
studies9. Fever was the most common presenting 
clinical symptom suggesting that HIV infected patients 
with prolonged fever should be screened for abdominal 
tuberculosis. 
 Abdominal tuberculosis has varied findings on 
ultrasonography, involving the gastrointestinal tract, 
lymph nodes, peritoneum, and solid organs. Tuberculosis 
of the abdomen in non HIV patients most commonly 
affects the ileocaecal region of the bowel where it 
causes circumferential ulcers with multiple strictures 
and sometimes involves the draining lymph nodes10. 
Another common presentation is tubercular peritonitis 
with ascites8. However, bowel wall involvement and 
ascites were quite low in our subjects.
 In this study, majority of the patients showed 
enlargement of abdominal lymph nodes, similar 
to other studies on abdominal tuberculosis in HIV 
patients5,11. Though HIV infection itself can lead to 
lymphadenopathy, however, size more than 15 mm 
and hypoechogenicity representing zones of caseation 
was suggestive of abdominal tuberculosis in our study. 
Size and characteristic of nodes can help differentiate 
between adenopathy caused by abdominal tuberculosis 
and HIV per se. 
 Splenic tuberculosis is a rare entity in 
immunocompetent patients with only sporadic cases 
reported in literature12,13. In our study splenomegaly 
with hypoechoeic or necrotic lesions were seen in a 
large number of patients as observed in other studies 
on HIV infected patients5,14. Thus, presence of splenic 
abscess in a patient with abdominal tuberculosis carries 
a high suspicion of HIV infection. 
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 As abdominal tuberculosis is a WHO stage IV 
disease, CD4 count in our subjects were quite low and, 
lowest CD4 counts were seen in patients with extensive 
abdominal involvement. 
 Antitubercular therapy led to clinical improvement 
and ultrasonographic resolution in majority of patients 
suggesting that USG can be used for treatment follow up. 
Cause of persistence of lesions in a few subjects could 
be due to HIV itself and needs further evaluation.
 In conclusion, the findings of lymphadenopathy 
(size >15 mm) and hypoechoic/necrotic echotexture, 
hepatosplenomegaly with hypoechoic lesions 
in ultrasonography is suggestive of abdominal 
tuberculosis in HIV infected patients with prolonged 
fever and low CD4 counts. However, above findings 
are not standardized and inability to confirm the 
diagnosis of tuberculosis by direct microscopy and 
culture is the limitation of this study. Ultrasonography 
is an affordable, widely available, non invasive tool 
which may be optimally utilized for the diagnosis of 
abdominal tuberculosis in HIV infected patients.
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Table. Abdominal ultrasonographic findings (not mutually 
exclusive) and mean CD4 counts in patients with HIV infection in 
abdominal tuberculosis 
Number (%) Mean CD4 counts /µl
Lymphadenopathy 158 (64.8) 97.8 ± 59.0
Splenomegaly 68 (27.9) 86.5 ± 46.9
Hepatomegaly 49 (20.1) 86.9 ± 43.7
Bowel thickening 15 (6.1) 93.6 ± 89.6
Ascites 7 (2.9) 96.6 ± 49.4
Extensive abdominal 
involvement* 
53 (21.7) 75.7 ± 62.7
*More than one findings were present 
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